A number of reports have shown the existence of remineralization phenomena occurring during carious dissolution of dental enamel (Gray 1966 , Silverstone 1967a . In this phenomenon, mineral derived from subsurface dissolution is reprecipitated at various sites in the lesion and is dependent upon a number of physicochemical factors (Silverstone 1971a) . Similar remineralization zones have also been identified in experimentally induced lesions created in enamel in vitro using a technique consisting of acidified gels (Silverstone 1968 ).
The outer surface of acid-softened enamel may also be rehardened in vitro by a similar process of remineralization (Koulourides 1968) .
In the present studies, attempts have been made to remineralize carious enamel by exposure to 0 . ' , '
. A, water -48 h. B, Thoulet's medium (n= 1.62) -48 h calcifying fluids in vitro in an attempt to 'heal' the pathological tissue. The fluids used in the experiments are of two types, freshly collected human oral fluid and synthetic calcifying fluids. The synthetic fluids contain 1-3 mm calcium, 2.5 mM phosphate, 0.05 mm fluoride, and 200 mm sodium chloride and are used at pH 7.4 (Silverstone 1970 ).
In the first series of experiments longitudinal ground sections through carious lesions were exposed to the calcifying fluids for periods of up to 30 days, the fluids being replaced by fresh aliquots every twenty-four hours. Lesions were monitored, both before and after exposure, along a traverse running from the enamel surface through the lesion and into the normal enamel. This was carried out in monochromatic polarized light (kmax=546±2 nm) using an Ehringhaus rotary quartz compensator to measure observed birefringence. A number of aqueous and nonaqueous imbibition media were used (Silverstone 1967b) . After exposure, lesions showed a significant reduction in observed birefringence demonstrating a decrease in total pore volume. In addition, the histological appearance of the
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examined in water between crossedpolars. B,first sectionfrom test halfofsame lesion, also examined in water between crossedpolars. This halfofthe lesion was exposed to the synthetic calcifyingfluidfor 14 days in vitro. x 50 modified lesions suggested a much 'earlier' stage in breakdown than that existing prior to experiment (Silverstone & Poole 1968 ). Maximum changes using oral fluid were recorded after five days' exposure, whereas with the synthetic calcifying fluids no further changes were observed after ten days. Fig 1 shows results after five days in an experiment employing oral fluid. Imbibition curves using water as the mounting medium ( Fig 1A) show the reduction in observed birefringence after experiment. This reduction in positive birefringence represents a decrease in porosity throughout the tissue. Fig 1B shows the same lesion, both before and after experiment, after imbibitionwithThoulet's medium(refractive index 1.62). In this medium, positive form birefringence is eliminated and therefore the negative intrinsic birefringence of the tissue, due to the presence of orientated crystals, is measured directly. There is no apparent increase in intrinsic birefringence in the lesion after experiment ( Fig IB) in spite of the significant reduction in porosity ( Fig IA) . Fig 2  shows results for a similar lesion after exposure to the synthetic calcifying fluid. When examined after imbibition with water (Fig 2A) , a significant reduction in observed birefringence is recorded after experiment, not unlike that found in the oral fluid experiment. When examined in Thoulet's medium (refractive index 1.62) ( Fig 2B) , increases in intrinsic birefringence are recorded. This was found to be typical of experiments employing the synthetic calcifying fluid.
These results indicate that similar reductions in porosity are produced in a lesion irrespective of exposure either to whole oral fluid or to the synthetic calcifying fluid. When oral fluid is used, no increase in intrinsic birefringence is found, indicating that the reduced pore volume has probably been brought about by the deposition of either organic material or a random distribution of crystals. A contribution from both these factors might be the correct explanation. With the synthetic calcifying fluids, which contain no organic material, the reduced porosity must have been brought about by the deposition of highly orientated crystals in order to have increased the intrinsic birefringence of the tissue.
A second series of experiments was carried out in a similar manner except that just the enamel surface overlying the lesion was exposed for experiment. Careful design of experiments ensured adequate controls (Silverstone 1970) . When oral fluid was used changes in the lesion were found but were restricted to the enamel surface, whereas with the synthetic calcifying fluid, penetration of ions apparently occurred to the full depth of the lesion. Fig 3A shows the first section from the control half of a carious lesion. When examined in water, the body of the lesion can be seen as a region of positive birefringence extending 500 gm into the enamel. Fig 3B shows Oral fluid appears to have a high potential as a calcifying fluid since, in the first series of experiments, maximum changes were brought about after only five days' exposure, compared with the ten days required for the synthetic calcifying fluid. The precipitated element most probably consisted of both an organic and random mineral fraction. However, when just the surface overlying the lesion was presented for experiment, penetration was severely restricted since changes were only recorded in the superficial layer of the lesion. The synthetic calcifying fluid appears to be able to reduce the porosity of the lesion by the precipitation of mineral ions into the partially demineralized tissue. This has been demonstrated by an increase in the intrinsic birefringence in the tissue, by an increased radiodensity using microradiography and by direct observation using transmission electron microscopy (Silverstone & Poole 1969) . The presence of low concentrations of fluorine in the calcifying fluid appears to be essential, probably in aiding the precipitation of apatite structures rather than more basic types of calcium phosphate (McCann & Brudevold 1966) .
Further work has shown that the synthetic calcifying fluid can increase the resistance of sound human enamel to dissolution in vitro (Silverstone 1970 , Silverstone & Johnson 1971 , Silverstone 1971b It is recognized that the microbial mass known as dental plaque is an etiological factor of great importance in both caries and inflammatory periodontal disease. There has, however, been a tendency to regard plaque as a unique phenomenon and to study it in isolation from the rest of the organic film present on the tooth surface. So far, research has failed to incriminate any single bacterial species as the sole cause of either condition. Nor is there, as yet, any clear explanation of the relationship between plaque and disease.
Plaque is not confined to the mouth. Most surfaces have their own individual flora, a balanced microbiota living in dynamic equilibrium with its host. Dental plaque may be considered as a single instance of the flora covering body surfaces. This flora in its 'normal' habitat does not produce disease. Biochemical and bacteriological data have so far given no clear indication as to how plaque acquires a pathogenic potential. 
